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GROWING BROILERS FOR MAXIMUM RETURNS

PETER L. HANSEN
Bureaw of Agricultural Economics, U.S.D.A., Washington, D.C.

Production of Broilers on a2 commercial scale is a rela-
tively new industry in this country. Official estimates of com-
mercial broiler production were first made by the United
States Department of Agriculture for 1934. In the 18 years
from 1934 to 1952 this industry increased its output from 34
million to 886 million broilers—from less than $20 million to
nearly $800 million in value. This phenomenal growth was
encouraged by favorable economic conditions, especially during
postwar years. But the longtime expansion in broiler produc-
tion as compared with other meats was due mainly to techno-
logical improvements that lowered real costs and improved the
competitive position of broilers in relation to meats from other
sources.

Changes in price relationships provide an approximate
measure of the changing position of broilers with respect to
costs of production. Average prices received by farmers for
commercial broilers in relation to all meat animals were only
half as high in 1950-52 as in 1935-39. Rapid adoption of tech-
nological improvements resulted in lower costs in terms of
feed, labor, and other resources used to produce broilers, and
made it profitable for farmers to expand broiler production
with relatively lower prices.

The purpose of this paper is to indicate the extent to
which these technological advances have improved the effic-
iency of broiler production and to suggest how broiler pro-
ducers can take advantage of improvements in technology to
maximize economic returns.

The improvement in efficiency that has taken place during
the last 25 to 30 years may be measured by comparing the
physical efficiency of feed at the beginning of this period with
that found today. This can be done by comparing the input-
output curves construced from the data on consumption of
feed and the corresponding gains in weight.

It is of great importance to producers of broilers to learn
what effect the improvements in feed efficiency have had on
the economics of broiler production. Is the level of feed effic-
iency an influential factor in determining the weight to which
it pays to feed broilers? How is the most profitable weight
affected by different price relationships for broilers and feed.
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Finally, we may ask whether these changes and differ-
ences have the same effect on the efficiency of producers of
commercial broilers who operate on a continuous basis as on
that of producers who grow only one or two lots of broilers a
year.

FEED-PRODUCTION RELATIONSHIP

In producing meat from broilers, as from other growing
animals, the production function follows the principle of
diminishing increment. The significance of this relationship
is that the relative prices of feed and of broilers determine
the point on the diminishing-returns curve to which it pays
to feed.!

But, as is shown later, the weight to which it pays to feed
broilers, is not the same under conditions of continuous pro-
duction as it is when only an individual lot of broilers is con-
sidered.

Data showing input-output relationships for broilers at
various weights are seldom available from commercial
growers, and, in any case, they are limited to the first 10 to
12 weeks. Tt is necessary, therefore, to use experimental data
although such data may not be identical with those which
might be obtained on commercial broiler farms. One of the
earliest experiments undertaken for the specific purpose of
learning the input-output relationship in growing chickens
was carried out by Jull and Titus at Beltsville in 1925.2 This
experiment was set up to test the application of the principle
of diminishing increments as applied to growing chickens. A
comparision of the results with those from a recent experi-
ment may be used as a rough measure of the improvement in
feed efficiency that has taken place in broiler production
during the last 25 years.

The Jull-Titus experiment used 170 chicks that were
hatched on April 24, 1925. The chicks were from a cross of
Rhode Island Reds and Barred Plymouth Rocks. The data in-
clude weights of chicks and quantity of feed consumed at the
end of each 2-week period up to 24 weeks of age. This infor-
mation is available for cockerels and pullets separately. Total
average consumption of feed was 10.4 pounds to bring the
weight of the average broiler to 3.0 pounds. It took about 13%
weeks to reach this weight.

A comparison may be made with a recent experiment con-
ducted by Card and Scott at the University of Illinois.® Card
and Scott used 50 chicks of each sex from a cross of New
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consumption to a weight of 3 pounds was 8 pounds of feed,
23 percent less than was used in 1925. Moreover, this weight
was reached more than 3 weeks earlier. The rapid growth ob-
tained in the Illinois experiment is not exceptional. It is
about the same as that of broilers entered in the 1951
Chicken-of-Tomorrow Contest.* The average feed consumption
of some 16,000 broilers in that contest was 8 pounds of feed
to a weight of 3 pounds at an age of 10 weeks.

The main reason for increased efficiency of feed appar-
ently lies in the rapid growth of the broilers. The cost of body
maintenance of chickens is relatively high. Large savings in
the quantity of feed used for maintenance are made possible
by reducing the length of time a chick needs to reach a weight
of 3 pounds.

A comparison-of the input-output relationship in 1925
with that found in 1952 is shown in figure 1. The 1952 curve
is steeper than the 1925 curve as a result of the reduction in
the quantity of feed needed for each unit of gain. The curves
for both 1952 and 1925 represent an efficiency of feed above
the level reached by the average grower of broilers during the
respective years. The difference between the two curves may
be taken as a conservative measure of the improvement in
the efficiency of feed that has taken place during this period
as a result of improved breeding and advances in poultry
nutrition. Commercial production of broilers was only the
beginning in 1925. Probably more growers of broilers lagged
behind the experimental results in 1925 than in 1952. The
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effect of improved breeding on flocks in 1950 is indicated by
H. L. Shrader in a recent article, from which we quote:
“There has been widespread use of the improved Chicken-
of-Tomorrow breeding stock. A survey of the Chicken-of-Tomor-
row contestants brought out that at least 67 percent of the com-
mercial broiler chickens grown in 1950 carried these improved
blood lines. This means that at least 400 million of the 616 mil-
lion commercial broilers raised in 1950 carried some of these
improved qualities. The average broiler will continue to im-

prove as fast as the breeders can establish more multiplication
flocks and complete further refinements in their blood lines.”s

If the actual conditions that existed in 1925 and in 1952
with respect to use of feed by growers of broilers were fully
known they might well show a greater improvement in the
efficiency of feed for the average producer than the 23 per-
cent shown for a 3-pound broiler in the expirments. A recent
report from Virginia shows, for example, that during 1947-
52 the quantity of feed used declined 23 percent and the time
needed to produce broilers decreased 20 percent.®

EFFECT OF TECHNOLOGICAL IMPROVEMENTS ON
PRODUCTION COSTS

Cost of feed represents the largest single expense in the
production of broilers. Feed accounts for half to two-thirds
of total costs, depending upon the level of feed efficiency and
other factors. A reduction of 23 percent or more in the average
quantity of feed needed to produce a 3-pound broiler is there-
fore of great importance so far as the competitive position of
the broiler industry is concerned.

To examine what effect this improvement has had on
the economics of broiler production, data from the experi-
ments in 1925 and 1952 may be used to represent the range
between an inefficient producer and a very efficient producer.
The two curves in figure 1 represent the two extreme pos-
gibilities. Most producers lie somewhere between these two ex-
tremes. The average feed used for a 3-pound broiler in well-
managed flocks was reported by McAllister and Bausman to
be down to 9.3 pounds in 1948-49.7 Since then the efficiency-
of such flocks has undoubtedly improved.

In addition to the cost of feed a producer of broilers has
certain other cash expenses that must be covered before he
obtains any return for his labor and fixed investment. These
include the outlays for chicks, fuel, and medicine. Such costs
as those of buildings, equipment, interest, and taxes must be
covered over a longer period. Many costs are fixed—they go
on even if no broilers are produced, once the investment has
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been made. Moreover, costs vary greatly among producers
depending upon the type and quality of buildings and equip-
ment used.

If broilers are prodidced with the use of family labor, that
too takes on the nature of a fixed cost. In the Delaware study
cited above, family labor accounted for 63 percent of all labor
used in producing broilers.® Even in the case of big producers
who hire labor, this cost may be considered as fixed, as such
labor is usually hired on a continuing or annual basis. Big
producers look to the total returns for the year, for it is from
these that they must pay the cost of labor before they are able
to ascertain the returns of their investments.

To avoid becoming involved in the many variations in ex-
penses incurred for labor and fixed costs among producers of
broilers, the data in table 1 are set up to show returns to the
operator after out-of-pocket or direct expenses such as feed,
chicks, fuel, and medicine are deducted. For the purpose of
presenting comparable estimates at different weights, a mor-
tality rate of one-half of 1 percent a week was used in esti-
mating the cost of mortality. The mortality cost represents
each surviving bird’s share of all the direct costs incurred by
dead birds up to the time of their death.

MAXIMIZING RETURNS PER BROILER

The returns per broiler at different weights are shown
in table 1 for the two types of broilers considered here. The
greatest refurn per broiler among efficient feed users is at a
weight considerably above 3 pounds, both when the price is
25 cents and when it is 30 cents a pound, with feed at $5 per
100 pounds. The higher the price for broilers compared with
feed, the higher the weight at which maximum returns is ob-
tained. This holds true for broilers that convert feed into meat
less efficiently. But for the less efficient users of feed it would
not pay to continue to produce broilers with a broiler-feed
ratio of 5:1 because 0.2 cents per broiler would not be a large
enough return even if family labor were used. At a price ratio
of 6:1 the returns above direct costs would amount to 15.2
cents per broiler at a weight of 83 pounds, and the largest
return of 17 cents per broiler would be obtained at a weight of
3.75 pounds.

The assumed price relationships of 5:1 and 6:1 were
chosen for this illustration because the annual broiler-feed
ratio has been within this range for the last 4 years in the
Delmarva area. The weekly ratio has varied erratically during
each year, but it has fallen within these limits 56 percent of



160

TABLE I

Weight Cost and Return per Broiler, with High and Low Feed E ffeiency,
at Specified Ages.

High feed efficiency

Return per broiler,

Cost of above direct cost,
Estimated age chicks, fuel, when price per
Feed used morta‘liity. pound is -

Weight Quantity Cost! megincine‘ 25 cents 30 cents

Days Pounds Pounds Cents Cents Cents Cents
58 2.25 5.3 26.5 21.3 84 19.7
62 2.50 6.2 31.0 21.6 9.9 22.4
66 2.75 7.1 35.5 21.7 11.6 25.3
71 3.00 8.0 40.0 21.9 13.1 28.1
75 3.25 8.8 44.0 22.0 15.3 31.5
80 3.50 9.8 49.0 22.3 16.2 33.7
85 3.75 11.0 55.0 22.7 16.1 34.8
90 4.00 12.3 61.5 22.9 15.6 35.6
96 4.25 13.7 68.5 23.3 14.5 35.7
101 4.50 15.4 77.0 23.8 11.7 34.2

Low feed efficiency

80 2.25 7.2 36.0 21.9 —L.7 9.6
87 2.50 8.2 41.0 22,2 — .7 11.8
93 2.75 9.3 46.5 22.5 — 3 13.5
97 3.00 10.4 52.0 22.8 + .2 15.2
101 3.25 11.8 59.0 23.1 — 8 154
108 3.50 13.0 65.0 23.5 —1.0 16.5
115 3.75 14.3 715 24.0 —1.8 17.0
122 4.00 15.8 79.0 24.4 —34 16.6
127 4.25 17.3 86.5 24.8 —5.1 16.2
132 4.50 19.0 95.0 25.3 —7.8 14.7

1 Cost of feed $5.00 pe;”100 pounds.

? Mortality estimated at one-half of 1 percent a week with cost of
fuel, medicine, and chicks estimated at 20 cents per chick.

3 Direct costs include feed, chicks, mortality, fuel, and medicine but
not labor and fixed costs such as buildings, equipment, interest, taxes,
and insurance. Cost of litter is estimated to offset value of manure.
the weeks during these 4 years, with about as many weeks
above as below.

If the broilers belong to a good meat-producing strain
with high feed efficiency, the table shows that it would pay a
grower of broilers using $5 feed to feed them to 3.5 pounds
when the price of chickens was 25 cents a pound. It would
pay to feed them to 4 or 4.25 pounds if the price was 30 cents
a pound. After a weight of 3.25 pounds is reached the rate of
increase in returns decreases with each additional quarter
pound gain in weight. The increase per broiler is greater from
3.25 to 3.5 pounds than from 3.5 to 4.25 pounds. But in gen-
eral, the higher the price of broilers compared with feed, the
higher the weight of the broiler before the cost per unit of
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gain equals the value of the gain. This is illustrated in figure
2. Although most producers of broilers are probably not quite
so efficient as the more efficient producer in this example, it
seems clear from these data that it would pay them to feed
broilers to more than 3 pounds under the assumed prices.

Among the inefficient broilers shown in the table the
highest return with a broiler-feed price ratio of 6:1 was at a
weight of 3.75 pounds. It would almost certainly pay pro-
ducers whose flocks have a higher feed efficiency to feed
broilers to a weight considerably above 8 pounds, that is, if
they are concerned only with maximizing returns from indi-
vidual lots. But this is not the case for commercial producers
who operate on a continuous basis.

MAXIMIZING ANNUAL RETURNS

Producers of commercial broilers with continuous pro-
duction must consider another factor. If a continuous pro-
ducer of broilers should keep his birds to a weight of more
than 3 to 3.5 pounds (depending on efficiency), he would be
likely to lose more in annual returns because of a reduction
in the number of lots he could produce during a year, than he
would gain by keeping the broilers to a higher weight. Highest
net returns for the whole year is the goal for any producer.
This goal is attainable when broilers are kept to higher
weights in the case of producers who limit themselves to 2 or
3 lots a year.

Continuous producers, who allow only about 2 weeks
between lots to get broiler houses cleaned and ready for the
next lots, must, however, consider the possible reduction in
annual returns they will incur by reducing the number of lots
when they feed the broilers to higher weights. By adapting
the data in table 1 to continuous production we may ascertain
the age and weight at which returns are likely to be greatest
for the year. This is done by adding 2 weeks to the age of
broilers at each given weight, determining from this how
many lots it is possible to produce a year, and computing the
returns above out-of-pocket or direct cost on an annual basis.

The estimates that are shown in table 2 are based on an
operating unit producing 12,000 broilers a lot. Annual returns
above direct cash expenses were computed for the number of
broilers that could be produced at each weight.

Estimates were made on the basis of broiler prices of 25
and 30 cents a pound. In both, feed was assumed to cost $5 per
100 pounds. This corresponds to a broiler-feed price ratio of
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TABLE II

Weight, Production, and Total Return Above Direct Cost of Broilers,
with High and Low Feed Efficiency, at Specified Ages.

High feed efficiency

Annual return, above direct

Estimated age cost, when price per pound
plus 2 weeks Broilers of broilers is -*
produced

Weight Lots per year’ annually? 25 cents 30 cents

Days Pounds Number Number Dollars Dollars
72 2.25 5.1 61,200 5,141 12,056
76 2.50 4.8 57,600 5,702 12,902
80 2.75 4.6 55,200 6,403 13,966
85 3.00 4.3 51,600 6,760 14,500
89 3.25 4.1 49,200 7,628 15,498
94 3.50 3.9 46,800 7,582 15,772
99 3.75 3.7 44,400 7,148 15,451
104 4.00 3.5 42,000 6,552 14,952
110 4.25 3.3 39,600 5,742 14,137

Low feed efficiency

94 2.25 3.9 46,800 — 796 4,493
101 2.50 3.6 43,200 — 302 5,098
107 2.75 3.4 40,800 — 122 5,508
111 3.00 3.3 39,600 + 79 6,019
115 3.25 3.2 38,400 — 307 5,914
122 3.50 3.0 36,000 — 360 5,940
129 3.75 2.8 33,600 — 605 5,712
136 4.00 2.7 32,400 —1,102 5,378
141 4.25 2.6 31,200 —1.5691 5,054

1 Estimated number of lots of 12,000 broilers each that could be pro-
duced per year allowing 2 weeks between lots for cleaning and disinfect-
ing broiler house and equipment.

2 The number of broilers started for each weight would be as much
higher as the mortality at that particular age required. For example, in
the high feed efficiency group at a weight of 3.0 pounds it would be
necessary to start (51,600 x 105) 54,180 in order to sell 51,600 broilers.

8 Direct costs include feed, chicks, mortality, fuel, and medicine but
not labor and fixed costs such as buildings, equipment, interest, taxes,
and insurance. Cost of litter is estimated to offset value of manure.

5:1 and 6:1, which may be accepted to represent reasonably
well the range in the current normal annual relationship be-
tween broiler and feed prices.

The table shows that, within the price assumptions used,
broiler producers who operate continuously by starting a new
lot of broilers within 2 weeks after the sale of the preceding
lot obtain their largest annual return by selling the broilers
at a weight somewhere between 3.0 and 3.5 pounds, depending
upon feed efficiency. This result helps to explain why, in areas
in which producers operate continuously, most broilers are
sold at an average weight slightly above 3 pounds.
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Producers who are interested in maximizing annual net
returns to management and fixed resources must pay attention
to the number of broilers produced as well as to returns per
bird. Total net returns, of course, are determined by number
of birds and net return per bird. In table 2 net returns ob-
tained per bird produced are not maximized at weights be-
tween 3.0 and 3.5 pounds. But by selling broilers at these
weights it is possible to produce more in a year and thereby
to realize larger annual net returns. It should be evident,
therefore, that the weight to which it is most profitable for
producers to grow broilers does not depend solely upon the
broiler-feed price ratio.

The marginal cost analysis, shown in the upper part of
flgure 2, indicates the weight to which it pays to feed broilers
if maximum returns per bird is the objective. Broilers that
are efficient feed converters reach a considerable higher weight
than those that are inefficient, before the cost of the last pound
of gain equals the price received. In the lower part of the chart
(fig. 2) the marginal cost analysis is applied to continuous pro-
duction of broilers. This lower segment brings out two im-
portant considerations: (1) The weight at which the average
marginal cost equals the price received is lower for both types
of broilers than in the segment above; (2) the marginal cost
increases so sharply that the most profitable selling weight of
the broilers would be increased so slightly by an increase in the
price of broilers that a producer in practice could not take
advantage of the change.
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Fig. 2: Marginal Costs in Broiler Production.
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Many producers who grow from 1 to 3 lots a year sell
their broilers at a weight of about 3 pounds, although the data
presented in table 1 show that a higher return per broiler
could be obtained by keeping them to a higher weight. For
producers who grow only a few lots a year the length of time
in itself is less significant as the broilerhouse stands empty
part of the year anyway. However, with many of these
farmers broiler production is a supplementary enterprise fit-
ted into their regular farm operation and available labor
supply. It may be that selling the broilers at about 3 pounds
brings these farmers their largest annual returns because
this is the highest profit combination for their farms.

To explain why farmers who produce less than 3 lots of
broilers a year do not feed them to heavier weights, more in-
formation is needed. The supplementary nature of the broiler
enterprise partly explains it, but more needs to be known
about how broiler growing fits into the whole farm organiza-
tion. For example, we need to know whether farmers who
produce 1 to 3 lots of broilers a year follow a definite pattern
each year in order to utilize available labor. It would also be
useful to know whether the quantity of home-produced grain
in the broiler ration used by these growers is greater than
that in the ration used by other producers.

Variation in the weights at which broilers are sold in
different parts of the country is apparently caused by local
preferences. In New England a premium is paid for heavy
broilers, which accounts for the high average weight of
broilers marketed in this region, as compared with the much
lower average weight of broilers in such States as Texas and
Georgia. These differences in the market must be taken into
consideration by producers when planning their production of
broilers and deciding when to sell. An important factor in
carrying broilers to higher weights is the risk resulting from
a greater than average increase in cost of mortality as the
broilers become larger and more valuable. Many producers
may prefer to sell as soon as a market is available rather than
incur additional risk that would reduce or might even wipe out
their profits.

CONCLUSIONS

Data presented in this paper show that two different
types of broiler producers may maximize returns above out-
of-pocket costs in different ways. _

A broiler producer who each year grows fewer lots than
he can handle on a continuous basis would probably maximize
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his returns if he fed his broilers to a higher weight than the
3 pounds, which now is the national average. Efficient feed
converters can be economically fed to higher weights than
inefficient ones. From an economic standpoint, the weight to
which both efficient and inefficient broilers can be fed varies
directly with the relatively favorable or unfavorable character
of the broiler-feed price ratio.

Broiler producers who operate continuously obtain their
greatest annual return by producing somewhere between 3.3
and 4.1 lots a year, depending upon the feed efficiency of the
birds. These producers sell broilers at an average weight of
3.0 to 3.5 pounds, most of them probably at an average close
to 3.25 pounds, slightly higher than the average weight at
which broilers usually are sold. It suggests that most com-
mercial producers are feeding to a weight which gives them
the greatest annual returns. The marginal cost analysis in
figure 2 shows that continuous producers cannot significantly
increase their annual returns by changing the average selling
weight of the broilers.

Producers of broilers may take advantage of increasing
prices to obtain a larger return on an individual lot, but a con-
tinuous producer who varies his pattern of production for this
purpose could easily lose as much on succeeding lots during
the year as he gains on an individual lot held to higher weights.
With any change in original plans, both types-of producers
run into practical difficulties connected with the greatest
space needed for larger broilers.—(Agricultural Economics
Research, Volume V, No. 4, October, 1953.)
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